Structural organization of the hepatitis B virus minichromosome.
The replicative intermediate of hepatitis B virus (HBV), the covalently closed, circular DNA, is organized into minichromosomes in the nucleus of the infected cell by histone and non-histone proteins. In this study we investigated the architecture of the HBV minichromosome in more detail. In contrast to cellular chromatin the nucleosomal spacing of the HBV minichromosome has been shown to be unusually reduced by approximately 10 %. A potential candidate responsible for an alteration in the chromatin structure of the HBV minichromosome is the HBV core protein. The HBV core protein has been implicated in the nuclear targeting process of the viral genome. The association of the HBV core protein with nuclear HBV replicative intermediates could strengthen this role. Our findings, confirmed by in vivo and in vitro experiments indicate that HBV core protein is a component of the HBV minichromosome, binds preferentially to HBV double-stranded DNA, and its binding results in a reduction of the nucleosomal spacing of the HBV nucleoprotein complexes by 10 %. From this model of the HBV minichromosome we propose that the HBV core protein may have an impact on the nuclear targeting of the HBV genome and be involved in viral transcription by regulating the nucleosomal arrangement of the HBV regulatory elements, probably in a positive manner.